Analbuminemia (MIM 103600) is a rare, inherited condition characterized by mild symptoms, including low blood pressure, slight edema, and fatigue (1 ) . In the majority of cases, the disorder is detected by electrophoretic screening of plasma proteins, which shows either the complete absence of or the presence of very low amounts of circulating albumin (1 ) ranging from 0.01 to 1000 mg/L (2, 3 ) . The disorder is transmitted in an autosomal recessive pattern, and to date, seven different causative mutations have been characterized by DNA sequencing within the albumin gene (4 ) . These include three nonsense mutations (5 ), two splice-site mutations (6, 7 ) , one frameshift insertion (8 ) , and one frameshift deletion (9 ) .
We describe a novel molecular defect causing analbuminemia in a 5-year-old girl, the first child of a couple from El Jadida, Morocco. The parents were cousins, and the mother, a healthy 31-year-old primigravida, had an uncomplicated pregnancy. At birth the child was observed to be "small for gestational age" (1735 g), but otherwise unremarkable. The placenta was edematous, weighing 960 g (54% of birth weight; normal Ͻ25%). Slight peripheral edema at 2.5 weeks triggered further investigations, leading to the diagnosis of analbuminemia. Plasma albumin was "low" by protein electrophoresis, Ͻ10 g/L by a routine chemical technique, and Ͻ6 mg/L by an immunoassay using polyclonal antibodies and kinetic nephelometry. Her plasma oncotic pressure in a recumbent position was low (12 mmHg; normal, 26 -31 mmHg). After albumin infusion, the edema disappeared and did not recur, despite albumin concentrations again dropping below the detection limits of the assays. Both her physical and mental development were unremarkable (10 ) . The parents' plasma contained decreased albumin (33 and 34 g/L, respectively) and marginally increased fractions of other proteins. Both had a low plasma oncotic pressure of 21 mmHg after 30 min in a recumbent position.
Genomic DNA from the proband and her parents was extracted from whole blood, obtained after informed consent, and the 14 coding exons of the human serum albumin gene and their intron-exon junctions (4 ) were PCR-amplified (8 ) with specific primer pairs ( Table 1) . Genomic DNA from two unrelated healthy volunteers was available as controls. All reactions were performed on a Hybaid thermocycler in a 25-L volume, using Ready to Go Beads (Amersham Pharmacia Biotech) with a final MgCl 2 concentration of 1.5 mM. Conditions for amplification with primers A13A and A14A included initial DNA denaturation at 94°C for 3 min, followed by 35 cycles of denaturation at 94°C for 30 s, primer annealing at 62°C for 30 s, and elongation at 72°C for 30 s. Final extension was performed at 72°C for 3 min. Primers A19B and A20C were used with the same protocol except for an annealing temperature of 64°C. For the other primers, the annealing temperatures ranged from 58 to 64°C. The PCR products, which ranged from 288 to 464 bp in length, showed sharp bands when checked for homogeneity on a The electrophoretic patterns indicated that the only clear change in both the homozygous and heterozygous samples, compared with controls, occurred in the 406-bp region encompassing exon 10 and the intron 9-exon 10 and exon 10-intron 10 junctions (Fig. 1A) . The DNA from the parents (lanes 2 and 3) showed the presence of three bands corresponding to homo-and heteroduplex PCR products. The proband's sample (lane 1) showed only one band with a mobility similar to that of the controls (lanes 4 and 5) . No variation attributable to conformation polymorphisms could be seen. The genomic DNA fragments from the patient, her parents, and the controls were gel-purified (QIAquick Gel Extraction Kit; Qiagen) and sequenced with the fluorescent dideoxytermination method (BigDye Terminator Cycle Sequencing Kit; Applied Biosystems Inc.) on an ABI 310 sequencer (Applied Biosystems Inc.). The results showed that the patient (Fig. 1B, electropherogram a) was homozygous for the insertion of a T in a stretch of eight Ts spanning positions 12086 -12093 of intron 10 (4 ). The electropherograms from the father (Fig. 1B, electropherogram b) and the mother (data not shown) displayed a double sequence starting from nucleotide 12094, which indicated the presence of both the wild-type and the mutated alleles. These results are consistent with the inheritance of the trait. The mutation occurs 23 positions downstream the 5Ј splice site in a tract that does not contain conserved sequence elements. It is well known that splicing of the pre-mRNA transcript is a critical step and that this process requires control elements that may involve intronic sequences at ϳ150 bp from either ends (12 ) . However, on the basis of available literature data, no direct deleterious effect could be ascribed to the presence of an additional T in this polyT tract.
We next examined the possibility of other changes that might have escaped electrophoretic differentiation. Data collected from different laboratories indicate that the detection rate by SSCP analysis decreases for DNA fragments longer than 200 bp (13 ) . Therefore, the PCR products were digested with the appropriate restriction enzymes (Table 1) , and the fragments were analyzed using the same electrophoretic protocol. After digestion with StyI, a difference became evident within the region amplified with PCR primers A13A and A14A. This 394-bp long fragment was cleaved into two fragments of 266 and 128 bp, respectively. The results of the SSCP analysis of the digest are shown in Fig. 1C . The proband's sample (lane 1) showed a slight difference that was not detectable in DNA samples from the controls (lanes 4 and 5) or her parents (lanes 2 and 3). This result suggested that the region encompassing exon 7 and the intron 6-exon 7 and exon 7-intron 7 junctions from the proband contained a mutation; it therefore was sequenced together with the amplicons from her parents. The electropherogram of the proband showed that she is homozygous for a G3 T transversion at nucleotide 7796 in exon 7 (4 ) (Fig. 1D,  electropherogram a) . The mutation changes codon GAA for Glu244 to the stop codon TAA, leading to a premature termination of the polypeptide chain. The putative protein product would have a length of only 243 amino acid residues instead of the normal 585 found in the mature serum albumin. The DNA samples from her father (Fig.  1D, electropherogram b) and mother (data not shown) revealed a double peak at position 7796 attributable to the presence of both the wild-type and the mutated alleles. This result indicates that the trait is inherited.
DNA sequencing is widely accepted as the most sensitive method for the identification of genetic alterations, but it is impractical for analyzing large numbers of samples on a routine basis. Thus, numerous mutation detection methods have been developed, and among these, the most widely used is the electrophoretic analysis of heteroduplexes and SSCP. This combination allows the localization of genetic alteration within a given region with high sensitivity (13 ) . In this study, we analyzed all 14 exons of the human serum albumin gene and the flanking intron regions, and heteroduplex analysis revealed the mismatch produced by a single-base insertion. This result is in agreement with the view that the differential separation of heteroduplexes and homoduplex DNA is greater when the sequence difference is an insertion or a deletion compared with a single-base substitution. Digestion of the PCR products with restriction enzymes improved the sensitivity of SSCP analysis, and the G-to-T substitution responsible for the analbuminemic trait was identified. Many factors are known to affect the reproducibility of SSCP analysis by slab gels, including temperature and DNA quantity and purity, and might explain the observation that no clear band shift was detected in the DNA samples from the heterozygous parents.
